3S^f 4^^^ Al^^^ y]^ 7 ] 4^ ^ ^^H^ 4^ IE ^-S- *1M 

^ (Method and Apparatus of Multi-Mode Subtractive Interference Cancellation For 

Asynchronous Multi-Path Channels In CDMA System), KIM Seong Rag et al. 

Translation of abstract: This invention relates method and apparatus of multi-mode subtractive 
interference cancellation for asynchronous multi-path channels in CDMA system. The interference 
noise occurred due to the bit decision and multi-connection on asynchronous multi-path channel is 
removed with respect to not one bit unit but a plurality of bit units, and the last bit of the plurality bits 
is removed repeatedly with respect to the characteristic of an asynchronous channel and removed 
with respect to not in order of power of each user signal comprising a multi-path on an asynchronous 
multi-path channel but in order of power of each one of the multi-path of each user. The bit 
decision for reproducing a base-band signal approximates to an bit passed through the asynchronous 
multi-path channel by means of allocating a weight value and an process for coding. An appropriate 
method among the various method according to the present invention could be chosen by considering 
an number of user, an channel environment and an hardware speed. The interference cancellation 
could be made repeatedly using only one unit. If the apparatus of interference cancellation is made 
up to multi-unit, the unit and the connection line between the units decrease in number compared 
with the conventional parallel interference cancellation. 
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ai^oj xj^ - AH ^ X-ilXS^ 501 OF U P 2J- 

m i^gat ¥W» g*xpi xhb-is mo\ 

£ mO\\M AFgXJ- xHy ^SUf SFH?-l|0i 

zi^ s§ mxe a^ofoi aisjs ^ 

i! 4^ ^ d|§:>| Lfi 3^ xHy0||/d°l Ps 
■-HIE 



*H O 



^yzj as xiixm b uis Bfl ^ 0 hy di^e bas oi^oixmi biji P4> 
pp s^ss M?i x-\z\6\j]\ mm, pg 3^ xh^oiiai pg ass oi^oia ^ af^xf 

AfgXF£] ^ Clf 3S <m^oj 2 ^ ^Ai^ XII X 6m, 3|XH CH« ai^ ih^OII AfgEj^ b|e ^§ 
Pg 3S XH^# b|E£f sjCHS EAFS^I 6FQj, g »goi Xl^of^ 01 EH 2hg Si Xil 
^£1 IQ36F01 3011 SJ^e S§ XO ^§ <meh^ 4, oi^| ^5=hl 5 ^ & o t c+ o^^ 
Z.^ Si XilX Sx\D\ 3^ 3|^oj &g ^ g0i , U|5H B 4 

^ afl SS XilX »B ^ SXIM S6F01 CDMA A|^§j£j a^g A) 

SE ^<i^ Si XIIX ^ Sxie X-ilAI^Q. 
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1^ ^ Af§XF2J B^^l 



^ 2^ S^l (synchronous) xH^OllAi ^ AFgXF bl^fi^j 

^ 3^ bl^PI(asynchronous) xH ^ CHI AH ^| AFgXF b|MM2j ^p^£. 

e 4^ s gfga bie^i pg xHyoiiAHoi Q g e ^ sg xhix as a §xi 

E 5fe dlg^I Cf§ §^ XH^0||AH5J pe}]| Qg 2E S^g XIIX ^P^E. 
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*G0: xH_H ^_ ^ eZ.^H^(!F; Intermediate frequency) <_J s 

102: OJ HP I (Root Pulse Shaping F . •) ' , 

104: mffl (Buffer) 406: _ _U^I(Subtractor) 

i08: ^ (Detector #1. Detector #2 Detector #K)0il S^Sfe D\Xi CH^ _ -(Baseband signal) 

K)9: SKI 1 (Detector #1)£| 2f S:H(Finger #1 Finger #L)0|| £J^£|fe CH<* 

no: (Adder) 412: fj « _^ 

114: B3\ mm _l_(Timing Circuit) 

416: PN _E Code Generator) 

417: PN 3E B«3|0||A] PN _ _ (Pseudo-random Noise code) 

418: PN SjSUiKPN despreading)^ _44(Walsh) ^^_-(Walsh despreading)S _SoF_ ^^[(Demodulator) 
419: xH_2f _^ ^S^KChannel and Power Estimator) 

430-1: 2#?| 1 (Detector #1)011 ^ 9 :» (Finger #1 Finger #L)2| xHHIDI- £^ Oil AH ^ 3^°J S^gJ 

430-2: 2(Detector #2)0ll 2f £J>l(Finger #1 Finger #L)2| xHy^ 2^ ^SPIOflAi ^ xjsagj 

430-K: 2^21 WDetector #K)0II ^ S>i(Finger #1, .... Finger #L)S| xH^m- ^S^i01l/d 2| g^oj xjBjgj 

432: 2E aeii^isj. ^01^1 (Mode Selector and Switch Controller) 

434-1: SE SIOI3I0IIAI ir^£iCH 2#3| 1 (Detector #1)9 ^ SWFinger #1, .... Finger #L)0|| gjejElte ^flXI 1(SW1) 

434-2: £i»;>|£* ±WX\ JJIOPIOIlAi S ^ CH 2#}| 2(Detector #2)2] ^ S ^ (Finger #1 Finger #L) Oft £J^£Jfe ^xl 1(SW1) 

XilCH ~ 

434-K: 2E £^:>l£f ^flfl SI OPIOID ^S]CH 2#}| K(Detector #K)2J z| SI >i(Finger #1 , .... Finger #L)01I S^iEjfe ^xl 1(SW1) 
X|| O] -61 ^a. 

440-1: 3^3! 1 (Detector #1)2| SX 1 (Finger #1 ) Off ^2S3|0||/d2| 

440-2: Si^l 1 (Detector #1)S| SPi 1 (Finger #1)011 Site xH^^ 2^ ^§^|(XIAH ?|#st 
440-3: 2 #21 1 (Detector #1)21 L(Finger # L)0il Site m±D\0\\M°\ 

440-4: Si^l 1 (Detector #1)2] SX L(Finger # L)0j| Site XH^Hf 2^ I Oil AH ?|&& 

442: HfSaiDf Gil 01 a (Pilot and Data spreader) 

444: 71 7H CH<* Ai^g XH^ah^l flff ^gg a^fll- ap I (Estimated Channel Processor) 

446: ^ 8 Ojnpi (Pulse Shaping Filter) 

448-1 » 448-2: 2^31 1 (Detector #1 )2| 2* S^(Finger#1 Finger #L) Oil M SS «»@ 3|3H 

448-3 3* 448-4: a»3| 2(Detector #2)2] a* S^(Finger #1 Finger #L)0I|A| «»S D\X] □ <* ^£ 

448-5 SI 448-6: 3#7| K(Detector #K)2| 2f S=>1(Finger #1, .... Finger #L)0IIAH OJJttS 3I» CH^ 

450: ad) bl a BPI (Maximal Ratio Combiner) 

452: sICH d| SKPISI 454: 3fSS ¥01^|(Scale factor) 

456: gfXPI(Clipper) 458: gfXPI(456)2| S^St 

460: 9£j;>l (Adder) 462: afl'^l (460)21 S^St 

470: xHy ^s^l (Channel Decoder) 

472: bl^g s|go^ me ag(Bit Decision) 

Si O 1 — i — i 
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-• g?S0l ^Slfe 51^ §J 3 aOf£l gEU5|^ 

a ggg 3Eg|» PSS^(0|8h, CDMA 0| ( ?'"?|) A|=^gJ2| U|g?| CH 3§ xHyO||AH°J Cff S^H S§ JO Sg §J SxlOII =^ » 
2S. HIS5I at 3£ XH^SJ CDMA Al^Sft. .} Cff S^25 ^ZJ 2>g Sii a^AIS©^* CDMA A|±gj°1 g^gS §§§ =^|AI3I Z 

sife as 22 a<^ti ss ss §j gxioii a& 3301a. 

* iss cdma ai±b m s&pioiiah 5ixi^°sa m&WM am umx\ n&tm 5ixi5>a ^tinou &m 201a im 31* 
? 5ii s§ ysa si &§ i?i agoi sio. ' 

I£H°J ^11 S§ flIT) SI g§ SSS U|g?| JHyollAHa HIS g§ §J g§ B£8| ^ A>gXf°| 0-4= HIS BflS 

cH£|o}fe ag£5 M§XI 40I- S^tt** 2fl Si JJ|^ XH£|£| Sli D\X\ XI S offer ^2}0| S3h8K>| atf Si fll^a «fe0| a^ofe 
ihSS 5[£!Ch 

££h §aia 5jg ss si;h ss2f si ss m?\ sse m ass oi^chsi 21 Afgxf <y^°i 2^ ±ahs eis §§§ x-hihoi-^ 
s um m as aiyoiiAH s§ g^oi a-^oi-te est d\eq. 

es. eoisi ^§ ss hi?) ass si s§ «^ sas s§ hi:>pi &gi a yes as s§ emstoi aiss 4= at ggog q 

32£ ^-SSUrr g*?0|| S^^ilCH^h ¥SSH XI fe Bg§ ^xiQ. 

£eh S3I2I 31 S§ «|5i »&3f SI Sf SSS Ai-gXI- 4=a x«y igolfe 61-23101 ^251- H§ 52 gJ 3° Oil £<g£J^ 

^s°s ai-sxi- 4 s a xHy sam- ^ss^ 8i-2?iioi ^5iD\ sss-fe zjg ss xoa 3^01 i^si-fe ess wet. 

agOl 0l¥HXh UI^SJ 

If^AH, £ i§E £PIS 6HgoPI 9I8H HIS5I Um 3£ »iya CDMA AI^UOHAH Cfg g^og ^jgj ^ a 9S8 gf±AIS2£MI 

CDMA A|>:S2J Ss3 §§§ f^Ali 4- 2ife 2£Sl l DiS^ AI^SSJ HIS5I Clg iS XHaO||A|°| 2E StfS S§ HI5H &gj 
V SXIB Slioffe CHI 3 =2j0| 24 a. 

^fcff BtgSPI 91 e S ttSOII DJS PS 2E 3tfS g)SS 4 6! Si §2M£W4»(IF> ai SB = S(Root) 3 8 anpie 

JIH Qj^ <MsS bHfflCHI XHSShfe B5im. HJ\ bHIHOIIA) S^E i!Sl 2| 3i?|£| 2| S^OII gj^offe B5|ia, gJSjE! 

iisi AFgsw m?\ mm pn s= ssva- ^^£j xhbis st^ g^ia-, s^i a son ah g^i Ajgs^ °i 

mss(pn) 3= <ysoii Afga pn asa =gj& pn 2e§ ^^g^ e^isi, pn s=s msskx 4s^i?f ^ 

?lia. ^31 S^Sig At§5^ 2E ^^5|2f ±$\x\ M\0\D\J[ ^?)S A^§X^ 4=2} x«y ^33} g asi ^asP 

3JH?II01 2aSfO| £ g>90l J|@!ohfe 01 a SS 2E g ZIOil &°>S SS 73IIH 2E§ <yejS|-2 HOI SH&o^l 3| 

- a^M ^» KSW1)§ 3?)ia. SICH Ul §1,^1^ ^ AhSXf£| UH Cfg 3S <MS0ll AH °J S^S V^^XI B2 S&SPI 9|oH L 
7H2| S^OIIAH il^gfe S|CH HI ^ih gf^°S §&5hfe B5II21, HlgUI Lfg 3S XHBM >| £1 d|eg. £|CHS BAfff HIS 1§§ 5} 

51 ?|8H ¥0UI^ <ysO|| 5^2iS JIUH ^X\D\J\ ^X\m HE.IS offe B3H£f ^?|x| 1(SW1)M ™^°| 

U^SJa QIOIEI %^5P} &J\ %mD\2} fi^2(3f ^HSS PN 2E1 A^S»01 a4l(Walsh) PN m&B SHI 40| (MgsTo,^ 

2S S^^ fl^K SI£PI5h 3IXH CH^ ijSl XDaSfe B5j|2f, JH«y@ CH^ Aj^^h Si WEPIB ^§ 01»a ^IxT 

3^ ilaS S&Slfe SJlia, &D\ 01DFS! ^|XI Q)~ i!SJ| 3^31011 AH CHoHXIfe B3H£f, na^Pf bHfflOII XH&e ^IXI CH« <MS0||AH 
i=PI CH5H5! 61 J||71(^^)offe Bflia, &J\ SS SI^S! <!JS5h gfi! ±¥)x| 1(SW1)g i^S} g^oj sg q,« 
Aft SS(SW25} R 9IXI0II SIB (EH)* goKM ^tPIOHAJ CHSHX1 CH S^°S «S2i 2} a SSS HI^Heh AHSS tls>m CfAl S3| sjs g, S0) , 
8Jaj6K)l @e> ^¥|x| 1 (SW1 ){i ^^S! S^5h AHS5II 3S<yS ^§2iS 1125 311^9 SS MD\ j»30II SfOlo^l ofe B3|ia""ffly 

?ia his §§5p} fe^i ss md\ a§§ gs& tisi Ahgohoi s^a sea ssspfe bjiis oi^chs! 33s ^§°s 

se&. &aspi e uaoii qjs ag 2s a^s ss xhiti sxi^ 4=<m S ^nm, « &s ^ 

ps as ouw^ia. ¥§ of up 1 » saw ^ixi ch^ iin xhsspi wma, mm on ah s^a^ 5ixi m« <msb 

EJ^2S ShOI PN 2E ^5jHJ xHBIil 8Jfc ^ gj^o, S3 , sjs 2,;=^ ^j, sj^oha, geagj ajs g MS AhSSJOl & 

£S ^aOII A}g£] PN 32a PN 3E1 MSSIfe PN 32 W«^ia. &P| SSS PN 32« AhgohOi ^31 51 Xi CH« ys§ PN « 

S«H(walsh) 2)^<^5fe ^55ia. xH^ WEfOIEiej §! S^SiS *§6^ xHBjII- 2^ ^§5ia ^51 xHB3f ^w^lOII 

ah a^gis Afgofoi ^pi a^sta ^faiii Ahgxf 4=a &aa- g as§ ^asffe shs=?iioH ^sb aaiatoT s-b«oi 

XlSohfe 0j£| SS 2Eg 30)1 &g>fe SS 531 22S i!§16|2 3011 5HSSF51I ^ S^5ia ^ S5H0II Slfe ^¥|x| 1§ »i» e c aheh 
5|2f ^9|x| «|015ia. 2t AfSXhSJ L5H OS SS iJSOIIAHSJ S^e ^^o|X| S3 S&6PI 9\m LDW°i S5H0IIAH S^Sfe <M S g S|CH hTS 

s- u o^°s ni^fe sch ui aa^ia. bis5i on as xnyg 5is! Hisa sichs e^e his g§§ spi mm ^pi <ysoii 5hg 

vot5ia. ^pi 5iggi ^oi5ia s^oii gfx^ xne.is axpia, ^9ixi is s»oj of X p|oj gBJ 

3i3i PN 328 AfgoFOj S4H PN ^<ym ohfe I»8IH3J GflOIH 2}^Pia. Wgsa QI0IE) ^tPIOIIAH l^tfa <iJSg ^ 

32S 5IXI CH^ i!5i JHtitS^ = ^l^at xldPia. &PI IH^Sa 5IX) CH^ i!S§ g§ ome 5IXH CHa? i!SS ^ &sf - 

oiEPia, aa-oiiaa 5ixi ch« tin cH6}fe ^t^ia. &pi mm on use 5ixi ch^ <msoiiah &pi chohsi tisi hiti(^^)o^ « 

ap|2h 4PI USD\WM SS fll^S m°\ i!S5} Sffl ^^Ixl 18 S^a Si OWS 5|X| CH^ Ms.9i aS(^?|x| 23f R ¥lx| 

a 2i« (ffl)a mmoi choHxi m s^°s ^szj §§§ si5hs ahss aisi ciai spi sj= 2jsoii a^stoi £8i ±mt\ is ^°si 

AHS51I a<Mg| *§gig DISSS 51|^E|fe SS M?\ 3f§0ll SO) 8^1 8fe 2| g^oj ^^ 3 |2f. ^}5| SS SI* §ga soTai 

Aigo}oi a^g! §as §§6hfe x«y ^55ia his mmi\m asai-oi oi^oie! 33s s S o 5 ^ Ch 

5ISK SV@ 238 S5SI01 S iSi 4fAII8l S98PIS 

e is cdma yij ois s<moiiah at Aigxia e=Pi ?5ei uaap. 
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2! A>g»2| BiM (Subscriber #1, Subscriber #2 Subscriber #K)0IIA| 2f AfgXPh -1) §S bIM £!£(100-1 100-2 10 

3-K)fe (Walsh spreader: 101-1 v .1,01-2 101 -K) Oil /H ^£12, Dfgia ^"Ol (Pilot signal generator: 102-1 102-2 

. 102-K) 0\\M iit»3! £!^2J aa^Kl. - M, 104-2 1 04-K) Oil AH CHoHXIH, PN 3: . (Pseudo-random Noise code spread 

3f: J06-1. 106-2 106-K) Oil At 8f^S0|. 2* A\mx\S\ 3IH CH^ &!£(108-1. 108-2 108-K) S S» »«3Q. a* A>S»2| 2IXH CH^ 

= ¥M(Root) £1! OjHPI (Root pulse shaping filter: 110-1. 110-2 110-K)£r D/A ££PI(Digital-to-Analog converter: 112-1 T 

12-2,..., 112-K) It UK Zl^m HS3K114-1, 114-2 114-K) CHIAI *}£mOU &£J[ £jOi ^HILK116-1. 116-2 116-K) 

m mm a^@a. ^oi m<*\ m^D\^ s^aK+i, -d him <y^2i <ys b^iohai <mss BHEf2a°sV»s^ 

A|*!°j 0|§ e^l S3 0II/H LH SS SI* 21 m^m nai»0l ^ »80||A|fe S5| ^(Coherent Demodulation) • fflgec* s* 
^(coherent receiving)^ xHy ^, A|£2| 5i^HI ?j^H|- £j^Hf 1*8 xHy Ift£f0IEi°l fi^SO- xHy II^OIEIB ^§8PI ^ 

& B #BS ^ ArgXhM »EI8 fflHS S£5>te 330IQ. 4*£Plte zH^ £>!2j AfS X|*J K0| IBSS ^If A>g»01 XHtt£| 

£1^3} Sl&ai- s^e ?SBC|. 

£ 4^ s agsi uis^i cii 3^ xHyoiiAi°i at se a^s s§ xo a js§ a>sb cdma ai^b 121 ^£saj §»s otais* » 

CI. 

^ eZi^^^(IF) <d£(400)te £ 4 Oilifr £ji*£J =^<m ojenLKreceiver antenna)^ ^S^Kcarrier frequency demodulator) £1- A/D 2 

&3l(Analog-to-Digital Converter)M :Hx={ a^ECf. 4=d IF £1^(400)^ EE 1 S| 3J- B^D\D[ Q£ A| A|-g£h ¥M(Root) Ojn^l(110-1 

iio-2,..., no-K)a ¥^(Root) oinpi(402)e DiM ^\x^ cu<* <m^^ e-»goi bHm(404)oii xisach 

tHIH(404)2| Dili CH^ £Js*r SS(408)e goH ^ a ^((Detector #1 . Detector #2 Detector #K) 01! £J^£IH, §S& D\Xi □)« £]^f 

3^(409)S mm ^ S#^|°| ^1 i! X (Finger #1, Finger #2,..., Finger #L)0|| S^^CK OPIAi ^ 2| zn ^x[2] UH Cfg 



- AFgol-01 e^l 11^(414)^ PN 3E 2^1 12} ^^(PN code acquisition and tracking)^ xHBIS e^CF 
U^(414)0ii^ §^1 ^1^ SSI A^g5^ PN 3E ^ f ^^l(416)^ £ls.0\\ A[§@ PN 2E2I PN 3H(417)M ^^s[Cf. 

PN 3^(417)g AI-goFOl M^^|(418)fe D\Xi CH« £ls(412)« PN ^^<^3f ^^H (Walsh) ^^d- o[H xHy^f 3^ ^3 ^1(41 9) Oil A] 

^ aa^KDetector #1 t Detector #2 Detector #K)S| 2| SX(Finger#1 Finger #L)0II Slfe zHy^f 2^ ^§^l(419)0l|/d 

^^(430-1, 430-2,..., 430-K)M AFS5J0I EE ^¥lx| fl|OI3|(432)fe &OI S^a2| AF§X^ 4-2f XHy S ^ 

Si ^SoFfe a^H^IOi H&lo^Oi ^ ^g0| XI Si X-j|>j EE m 3 Oil &g EEi Xj| 

Di SHOil 8Hgf»» ^ a^^lSI ^ S3H0II ^x|1(SW1)g (434-1, 434-2 434-K)« S5H SIOJBQ. 

£Jch ui aa^i(45o)t ^ Mmx[s\ uw 3^ <y^°i ¥Sf»n a^n aes^i ¥i6H s^oii>h e^£i^(44o-i 440-2 440- 

3, 440-4) ^Jli SJCH HI ^-^o^ gl^of 6j^(452)S °i^CK 

^ICH HI l&O|(450)b L^H Che ^sOil QjoH 3 £im0\\ 6Hir3ffe ^^□S'MHIM gel s^K 

ai^^i en 3^ xh^m >i^i yi^2f mo\^ eMo^i sai ui^ i§§ b\j\ 9\m iimzt ^oi^i(454)^ mmm 6ia(452)oii Jim&m imn 

. ^X^|(456)fe ^X[§} x-iEia °!Cf. Ot ^| AH ¥01^I(454)^F VOIofe ^Fe^^ xH^ ^3 if S§ X||>1 SE0II ^ 

Xf^l(456)^ SJ^OI 1 0\n\ Q §^0|| ^'^III ^H, oi^oi 1 0|^ ^ 3¥01l 1£| 3fe ^|^e e^lIK 

^>0| SAI die 1SI xH^ ^^^l(470)2f b|M ^§^|(472)M >iai 6HI 0|^^ zH^ ^s^l(470)£f blM ^3 3|(472)M IH S ^ 

2J AIZI XI 2 e 0PI5F3 e hH^M S^ofOI «^ = >tl Sofb xH^ ^SCHI AH Mdloh^l ttH^OICf. 

A 0 [ ^o, x , KSWD^ S ^o| n^ S ^ qioieI ^^2114421^3^1(456)21 »^K(458)a PN 3H(417)S AFgofOI £ 

i£j 2£Ai£f ^^i (waish) pn 401 ^<^s ai^s ^j^o^ s^^^gTxT^(^44T^^ 

^ <^m(445)-S XH^^CK 

7 

XH^S Q|9j £!S(445)te E 1 21 2| BB3Ph 3£ A| ¥e(Root) 01IIPI(1 1 0-1 , 110-2 110-K)» E 421 ^e(Root) ^ 

° 01^^3|(402)3^ JIIS aa i^St Sll JlX\t= ^§ Otm7|(446)00/H 011»S 1\JH 4!S(448-1 448-2 448-3 448-4 

448-5, 448-6)S SSSO. 

r 

Otma ^IH CH^ da(448-1 ( 448-2, 448-3, 448-4. 448-5, 448-6) D[^D\(460)0{\M QSHS ^^(462)^ 9Q| ^^^1(406)^ tHffl 
(404)011 XHSS ^|Xi CH« a] son Aj L-\m& <^!^(462)M ai^(Ha) 

fe^i 3§°s s^gi ^/h chi ah e a^sts am a^si a§ as tis;f si^goj oi^ as ^soiiah oidi «i^a □§ as a,s 
^ qe <ysoii oi life ggfoi 

S§ * iJSfe &si KSWDS ^^sj S ^o| £jg ^njE, ^j, p,„ < m S ( 448 - 1i 4 48-2, 448-3, 448-4 448-5 448-6) 

2f 3S(SW2 3h R 9| XI Oil S!« HH)B S8hOI J^^I(41O)0IIAH HBHfl PA| as US(414)0|| S^EID ^3| 3gog 0|0|'&gj ^ 

¥IXI KSWDS at SS5ISI 2} S^fe AH^^I iS<ya ^ga(440-2. 440-4.430-1,430-2 430-K)S UISSS Jll^gfe §§ 

DfSOII SOIBQ. 012^ S »S2| C|g 2E S^S S§ SIJI3I EfH B2g 2>S g§ xmm t^SKM Altttt 4= 2JM8 UEI^D S 

311 AH SftKEnhanced)£* §01fe 0ISS UEftSD. ' ° 



fU y ^a?l(470)2h UIM 33^1(472)^ feOI g§ Hl^ 3}g§ ig|| ai S (4 52 ) B A|g5|01 S^S §£B 2I§5J°£ gS&Qk 
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=t 2fer S3I (synchronous) xHyoilAH 2f A|gXf2| dlSSOl A|2} &0U gl §§ UEJ-tflO. =31 XHyoilAH dISOil c«sv me as m ^ 

si fli^fe as oi^^ - = -£J §!■ his ^?>oii sh§aa. = Aigxi 121 his 1011 cng[ dis-:.-'g 32 s§ xofer Afgxi 221 dis^o* 

^gX| 32) HIS I2f AfgXf 421 b|S 13 He 3 @CL g3| XHyOHAH2| dIS g§ g. ^ j U |e B 0 i ¥0 j s ^ oiri 

H£iU. ^Xll &SJ-0IIAH XHyg dl = 3l (asynchronous) SSI ~ 

E 3S dl#3| JHyollAH 2| A|gXf°| blSgol AI2i go|| §| SJ XI Siil UEffcSCf. 01 3¥ =§ dISOII CHer dIS gg gj &g 

4 AhSXh2| §i@ blS« HBfSHO^ SrO. oia OI^S d| = 3l SHyCHIAH2| dIS g§ oi ^ S g jji^^ 2| AfgXf2| 0-4= bISB B¥|S oT 

pen ii m. &3i 04* uis2i s= Ht e 0 |&, ^ Aigxi dis2i ^?i3i- sstxi stfe bis oisi 010. ubihs £ 421 mm (404) 
Huife &31 0=4 bis aa 3}i ^ssoof &o. 

XHaOI|AH2| bIS 1§ SI 2}fl 21 1113131 a| A r gX r 2| HISS BflS xHEIEIte 231- CHMOH S ft 3 OH AH &3| 04> bIS S 01 
X|B| dISM §M XJI^H XI El SHSAH, 2t& gg XHI3H2I S|f 3311 StO. 

£ 30IIAH ¥ HISS B^IS 2hS §§ XII3HS olfe 3¥2| Oil Oil AH, 2} Ahgl>2| 2<» £^31 AfgXI- 1~42| £AH£J- 3h§of3 21 S S§ XHI3H 
2H§g Og3H SO. 

3XH. AJSA> 121 bIS 1j» bIS 231 tlSOflAH XII3HSO. A|gXf 22| b|S 13f b|S 2 gCHIAH b|S 2fe AhgXM2| b|S 33f A| 

2f 2T b CHI AH 2T b +t 2 2| =?^}0\\M SSSICH 2i°HS AlgXI 1 2| bIS 131- bIS 23h 0101 XHI3H EISlgCHIE I?5|2 01361 AfgXf 12| b|S 30II 
SlfS SfcCf. 0I3S2I SI2JS U|g?| XH^OIIAH a} MSX\2i bISSOl A| 21 &CHI §1 £1X1 Offer Ofe 5J0IIAH SEHffCf. 

MgXI 4°| bIS 13 bIS 2 gOIIAH bIS 221 AlgX) 121 blS3 g A|^ 2T b OHM 2T b +t 4 2| AhgXf 22| b|S 3 S Ala 2T b +t 2 

Oil A* 2T b +t 4 2| MgXh 32| bIS 3 g Ala 2T b +t 3 CHI AH 2T b +U 21 ^PZiCHIAH gSEIOi ZJS g§ 3CHBISJ ^X|X| g 



^31 Oil Oil AH g HF2F »0| UIS^I xH^0||AH2| b|S ^§ S 2161 S§ XOB &^S| 2f A|gX^2| Q4= bIS BflS XH£l6lfe »Jgg a^JJ 4= 
31 gJH^St 2} S SS XHI X XHEI2I 3|X|XI SS|-fe ^P^OI S^fofOI 2IS gg XHIXSJ S^OI ?i4iSffe Bgg 315!^. 

£ ^SOIIAHfe &OI2I SXHISii OhejjSf &0| oHSSJ-QK 

E 3CHI AH ¥ d|SM BflS bIS 211 Sfe a ¥011 2fS Si Hl»fe All 3H2| blS(dlS 1. HIS 2. dIS 3)S 5(1! ¥ blS(d|S 1 bIS 2)o^ 
O^l^ H|S(dlS 3)fe AHI3H *0II XH-StSI-01 Qg H 2} a Si HI310||fe A||3H2| HIS(dlS 3. HIM 4, b|S 5)« WBied'oia 

a4= bis m omoj- hiss waait aas &oi dig^i xHyoiiAH 0^31 U4= bis« b^is bis i§ » 2.^ sg§ hiths^ weioy 

AH ^SHohfe IStSel 2.^ SI XII3HS ^X|5^ 2IS S§ HI3H2I S^f g3|AI3|fe §g§ 3)SCK 

E 121 2| AFgX>3 r cJSfe XIS, XI g Oil 21 & &f Ah B°i OI^S BH ?3S3| Ofy ^goi Q§ C|g 3S« X XH E 4 2| -^d^lOII 

gJ^SCf. 0121- 301 fitfli xliyg blg^Kasynchronous) ^99 CHSCH Qi 3S2I Sii yfeCf. £ 4 2| ^ SS3|(Detector #1 Detector 

# 2 Detector #K)fe 2|_AhgXh2| <Msfi S£|8f3 3g3IOII at 2f SX(Finoer#1 Finger #L)fe 2f AFgXh2| 2,0| ^§0| C|g Ct 

e 3HSH 4=<!i!S! i!ai S|E|&a. ^X| S^S 3I-S Chg 3£ W^OflAH a3J2jeJ S^S 9I8H. 2f 2IS §§ SIX 2f§0||AH S|Q) « 

^tS D[X\H 0I2 2} a S§ HIX 2f§0||AH tjSISXI 2tS S»3| 5H4 ag 3S2S <y§iSC|-. 

XS2| g§ XHIX ^gOIIAHfe 04 £H S»gS & AhgX|2| 3#3Ph <ys<£|fe g ^§0||AHfe Cfg A|gX|- g#3|g §21 n 'X 3^ 

oi <y§ieQ. mms., s a^2i gsoii hish 2^21 §gfe oh^ m^m ^iihs. §[ ajswsi gt^n d^sh^ ^issi 

nix ^^01 aiacf. sHusha =is 2^21 gs§ xxi^ sxx ^s&e 3hxi2 2>a s§ jiixoii 3i,^?i (msoira 5^ 

soiiAHfe 5is s^°i ssii 3ixi& axfe e §s« 3fxi^ sx ap ^011 aejEici. ! 

E 42| 2E ^B|3|2h ^¥lxl XII CH 31(432)011 AH A^gX^ 4=2f SH^ g gfgl ^Soffe o^E9IIO^ HB1SJ01 30i| &°?s ^ 

S »i§ dBjtt ^ HO. tiB| 8t 4" Hfc.Zhfl 3S I3| grBS □§]» SO. . ---- 

SKH, irShS! Sjg 2hS X1I3H ^©(enhanced Serial Interference Cancellation method: ESIC); 0-4= 21 A^I|2f goj-si- xjjy et?33|- H= t =2| SI- 
E?I|0H3| XIS£|fe S¥CHI 2£ 4JS!3|£f >:?|xl XII OH 31 (432)3} JH3HS t!ai 8W ^S|of01 2>fl SI3HB offe 3¥2| 

SRH, &SfS US sjg 2} S JII3H (Group-wise ESIC method: GESIC); Q42I AfgX|-£J- XH^ ^33} s^2| ofE^I0H3| X|^)£|i= 

3 ¥011 2E £a{3|2f ^?|x| XHI0H3|(432)3F XHI3HS ¥3H 01^ I g£4 OISI «i ^SJofOI 2.^ XHI3H§ Sfte 3¥2| gfg. 

i!!S||, SI 21^ JII3H &g(Parallel Interference Cancellation method: PIC); MSX[3i fg xH^ &32I- XH^2| S|E?||0H3h Xl^a^ 

2E <yaj3|£J ^?|x| XHI OH 31 (432)31 JHI3HS -timm S d^SK)! 2lfi HI3HS Shfe 3¥2| 

y!HH. 3SIS! 3g 5> XHI3H gf g(GESIC-to-PIC method: GESPIC); CI4=2| AfgX|2f g2f§[ xHy XH^2| SI-E^ICH^r XI «J 3 ^= 

3*011 EE £S!3l2f ±^X\ HI0H3|(432)3h XHI3HS i!S§ 2=31 S§ SI3H xH£| HfSOIIAHfe ¥JH 01 §3£4 OI8h *! ^s|oFfe~^3T 
2&2I 3SJa 3i S|g 2.^ XHI3H "JSi AfgSUl, ^31 2.^ &g «|3H xH£| 3f§0l|AHfer m 3S 4=S <y§JSFfe &3\ 3^2| gg 2>« XII3H «^ 
AIS5I0I «|3H« offe 3¥2| &a. ^ ° 

Safs? S^S^iSs^e® ^^a^ 3:>flg 2Z?S &s ^3^oixi as a ^oii s gj-as moi= atei e^s r fe ci 

s ^§2i am se u<yg iHi3H3ifer egj b b°s 21a s§ mxs e.^sioi aiss 4= sj°hs 0-3311 s ?si 3|gsi «, g 
s§ ^ g011 h i«h b mm 4 an, ^ 3 aioisi 23^21 ^e a^Aia * ao. 31^21 gi gg jh» »soii/h zi- b aioi°i°^2 

a 2| K(KL-1)3 Bfa. S W9 0IIAH 2f B A|0|2| 2g<y2| 4bE5 CHI AH aoi KL+2 0IO 
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£•521 C>B3I! Qm S SM H\H?\^ E 42j □§ 2E Si Hl^^l Mdnterference Canceller #M)£J- S«6f SxIS ^ 3H 

?S^CK E 52] til §31 Dfi.^g mkM0\\M2) Q&D\\ Cfg 5E Ss ^Si CDMA AI^H 4-ajj| oj ^ 

E 42| ^<iMF aj^ (400)2* §gj£h =£aj IF <Us(500)fe £ 42J ^M(Root) £g 01 E*3| (402)2* §gJ°! ^(Root) %m 01 HP I (502) « >l 3 31 
3 <ys(503) £ E^SCH ^ B 2E SI THt Z?| (51 0-1 .51 0-2,.. .,51 0-M)2| Ui¥ bH EH Oil Xj§9CK 1 Eh C\m 2E . 

irg XU3H3|(510-1)3|- §i§9 AIB2I B£j &g HIX-l 0*X|B, 2 B Cfi EE £r<^g HI X 3 1 (51 0-2)3}- 1 B Of £E s§ x^x 

'1(510-1)011 AH 6Js# A*ga*01 ojg© A|B2| B£ S§§ JJI7I&CK aj}| gSfg 3||^o*01 M-1 B Qfg 2E S§ XH3H3I3* 

51 §9 AIB2] B£ S§ IP! 0*xlB, M B US EE Sg XII3PI(510-M)3|- M-1 B □! £E S§ XU3H3I0IIAH <m^ 

i A*§o r 01 oi§@ AIB2J B£ S§ HI>imoi £=gg SMi g§e[C[. 

>B3]|2] Dfg EE S§ Xil 3>| =?£M g^ f B£j Si UPPI M-1 (Interference Canceller #M-1) B2] 3g 0|E*a 3IX] CHS? aj^ 

448-1, 448-2, 448-3, 448-4, 448-5, 448-6)^ B M -i Q§ B£ Si JIPPI Mdnterference Canceller #M) 2^3^, 

*HfS 3>|X) CJ|<* (448-1, 448-2, 448-3, 448-4, 448-5, 448-6)3* 3*Ai3|(460)0]| AH CHoH£! <Ms(462)^ A M -i Cff B£ HI 

>PI Mdnterference Canceller #M) B^£IIil, EE tt^D\9\ ±5\X\ X1ICH3|(432)2| ^tb C M -i tls.^ C*g Zlti Si XilTPI m 

interference Canceller #M) 92S B^SCk ±^\x\ 2(SW2)2* r^xl 3(SW3)£ ^\x\M ^ HIOloK)! 01 a B3II2] A M -i j» B m -i <Ms 
1 gjajem, 31 Xi <Ms>(412) «£ AIS01IA1 ¥lx|fi 2|2| XJICHo^OI &XH B3||2] Aj^g BSo*El| Xll01£!-C*. 

* BS2| H|§3| L[§ 3^ xHy 0j|AH2| C*g EE SI gfS ^ SxIM A*ge CDMA M±m 4-AJ3|br dl§3| C*g 3^ xHy OIIAH 

:*§ S^E^ £yZ! 2.^ SMS a^2^ Al UE^Mi, ^1^21 B^ A^gXI- Si Ahg§[ CDMA Al^gJ ^B OhUdf ^|^2| 

ffl^j ^gi A^ei- CDMA Al^ij 31^2] ^1 Si fll^l ^1 A^eh CDMA Al^g 4*&!5|ffiQ A|^gJ2| ^0|H H 

Ar^IrM ^§6r01 A|^gJ2j g^M ^ SHJ-^h ^Qf. 

;57) §^2J 
S 1 ?^ 1 . 

eB^FE^ <M^S ^§ 01 HP I M DiXi J\X] CH^ ^^8^01 tHIHOII HSBfb B 311 21-. 

tnmoiiAi ^iit ^ s#^i2i ^ g»oii EJ^a^ b^ii^, 

CH^ <y^M AFga r Oi e^l sj^^h 2JAfSe 3E XHE|» 6fe B3||2f, 

§31 SIS0IIA1 ^^Ei g3| mj^ iSl A^gol-01 2|AfSM 3E ^^B3|3t <M^0j| A^& 2jAhSM 3E2f ^^eh 2JAISM 

2E§ ^^5^ B3II2I-, 

2IAFSE 3Ei ArgSrOI ^^3P^ 4 h 3| 31 H CH« <M^g 2JA^Ss ^a><^3| ^41 ^-^<^6^ B3j|2^, 
m^Dl 2^ ^§3|3f *Hy U^OIEHB ¥l^3f *§6fe B31|2f, 

^31 ^SS a^2lg AhSSKH EE <M^^I2f >:¥lx| XilCH3|3f ^3| 2^2i2| 3^|H, A^» ^2f MM S oFE?-ilCH ^Efi 2 a 

3r01 CM EH S§ HIX EE S ZIOII S^£>£ S§ EES ^^3 r D1. 3011 oHgo r 31| ^ S^3|2j ^ S3H0|| ^ ^m B^ B31I2L 

£JCH til ^^313^ ^ A r gXF2| L3H Oil AH 2] V^o^l ^3 gl^6F3| ^ 6H L3H2J SXOIlAi e^£l^ ai^S £JQi HI llr 

^^I2S ^^6^ B31l2f, 

til^3| QW xHy# >|£! b|M2f SJDI^ Ef AF&h U|§ l§i 3^5^| apt ?|6H 3^g^ ¥01313^ l^sr Ai^oil 3^^M D[o[^l <g 
XPI3 r gf»» XidlM B3j|2f, 

Ah^j ^si ^^ixi ie s>i2j n^^ju Gii oi eh m^D\D[ ^x\d\b\ m^zm o| MS - 3HM A^eai-oi mtm 2ims 

e olH, ^31 ^ajs Aj^g °J«o^ xisjif ¥|a^^ xHd|3|3^ 3|7H CH^ <M^e XH^6^ B3il2f, 

^3i xh^ss 3i n cn« <M^e ojepim mm &m oiua 3ix-i ch<* <m^^ ^^s^ a^iia. 

&OI OlEhS 3|Xi CH^ aj^^|. 3^^|oi|Ai CHoHXI^ B3||2f, 

^^'3|3|- tHUiOil XHS9 31X1 CH^ Aj^oilAH a^| q HSH £| aj^ S ^|3H(^S) B3||2[ f 

&3I Si Xj|>0 ^21 AJs3^ BeJ ^xl ^m S3i2| Ajg ojn^ 31 Xi Qj^ Aj^2f S^(SW2 3f R ?]x| Oil <=>±m CCH)M #a r 01 3h 

a_O|0IIAH H«» Cfe S^E^ 2J B^ Sit XHI >1 el AH^^ aj^ S UA| ^j^oil ^i^oFOI Be! ^?lx| ^m ^ m 

^^&m hi^^E^ 311 S§ HI3H 5f§0il &04o r 3il of^ B31l2f, 

mm.D\% U|e g§3|3^ Ah^, Xil31 e^eh ^2| aj^ S Mg^OI SSS i^Sfb B31IS S»»0I Ol^OiSi ^ 

SE^ 6fe 3Efi PiS^ Al^^jEj b|§3l C[g 3^ xHy01IAH2J EE ^A_hg s§ X-j[>| 

2 . 

XHI 1 gOil °J0UH, 

^3i di§3i xKyon/H2i um is ai aa s§ xii3i^ ^ Mgxh2i ^ g^2j ui^s aaisa c-\mo\ #j\ um m u\ 

w ^ tiiMs e^E^ x-iiTi aasht s# ^ses a r ^ 2E^t ags^ ai^bsi uie3i ae xHyoiiA]2] se ^^a s§ in 

31 ^s. 
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3 . 

011.1 SOII SiCHAi, . v" 

s§ ^ Aimx\ am <^im2i ^/hch^ <^^m xiixo^ ^ses o\t= 3E§g Ai^§j£j tnex a 

1 3£ XW^0j|A1£J 2E S§ XilX ^g. 

4 . 

<JI 1 SOII &01AI, 

$D\ SCH til 2| AfglfSI UH CH 3^ dsOll/H^ V^SUl &3 3B8PI ¥iSH DH2I SXOIIAH g^Elfe <M^S £|CH til 3 

if g>^E^ 3S6ffe 51M ^ISES otte Dffg^ Al^gjSJ U\^D\ QW 3^ XHyoilAiHI Cfl SE Se XHI »gj. 

S^S 5 . 

m 1 soil 2ioi/H, 

msx ae s§ xnye x£! ai^g. sicu^ ba^ bi^ i§§ spi ^noh &3i z^st ¥opix hd\ ass timow D\m&m g= 
xno\ ^x[m xiE.m±z 21 ^§22 3E^g cies^ Ai^gsi Hie^i ae 3^ xHyoiiAisi en en a^s se xiix 

a^s 6 . 

XII 1 SOII 910\M t 

EE £}^:>l 31 ±^\x\ MO\D\D[ ^, XH^ ^3 ^ ShESIIW ^EM ma ©KM XilX U5f£< 3e ^ 2tS 

xiix as, xiix «jg §j 3i ^i^m z.^ xo &b g noil oie ei gjas oigoto* 2i£ s§§ xiix ofe se ^ 

§2^ 6^ 3E^i QiS^ Al^gjHi big?! PS 3^ XH^OIIAISI Cff EE SM XlIX 

E=?Q 7 . 

XII 1 SOII 2*101 Ai. 

Om EE S§ JO 3 PI- BH B BE^ 2IS SM XHPIS B^6|-01 Alim 4* &b 3^ ^§2S Sfrte 3ESi Qig^ AI^H 

21 Hie^i at xh^ oiiAi^j ag se se six ys. 

g^S 8 . 

XII 1 SOII 9lO\M. 

£Pi se xii ?I6H am ee s^s se hppib dbsis ^ssk* ^§ x-ux asoii bioh b i°d 4 vlh, ^ b ai-oi^i 2 

i^^Al^ 4^ 5ie ^§25 6^ 3E^i QiS^ A|^S°J tiie^l C|g XHyO||Ai§| Cfg EE ^<^g XilX ^g. 

a^s 9 . 

¥^ Otll^lS e§H ^IX-I CH^ ^Jll J-ISoPI Wffl^f. 

^Ol bHn-iOllAH #^£J^ <M^M SJ^E^ 6hOj PN 3E X-i^lg 6^ ^ SX^I g^l 

a^^i g^i mi^ u ^ on ah mm^ §a§ Afgs^oi ^isoii A^es pn 3E2f pn 3e§ ^y^o^ pn se ^disk 

&OI PN 3E1 A^gS^OI ^>^| ^IXi CH« PN ^^<^3I ^41 ^^<^ofe .^^P|2f t 

xHy U^OIEiO] 2^, §J ^§5^ XHyif 2^ ^^J\9}, 

401 XHy^f ^S^IOilAi AFgoFOI ^Ol £?\m A^gAI- xH^ 6FE9JIOI ^E§ ^2&|oK)1 oian 

Si XllDi EE§ 3011 ^5>fe Se XO SEi <yi»6m 3011 6H^S^| ^ S S^IEJ ^ S>|01l ^¥jx| ^fe EE ^^^I2J- ±5\X\ 

aiw^ia. 

^ AfgX^2J LDW Pi 3^ <M^0HAi°i ^6UI &3 ^^6^1 ?|5H.UH2j S X Oil AH §^5Jb Mmm mO\ til §1^ ^^E^ g&6^ 



£1CH 


til ^QJ\9}, 






die 


d\ ae xH^e xsi him^ eA^oh y|§ §§§ sf^i ¥i6H ^^i ^mm ^im.m j\m&m 






^Ol 


¥o\d\9\ m^o\\ %x\m m\m ^x^i2f f 






&X 


^e! ^^Xl m g^oj otjpj oj g^g^^l PN 3E1 AI-g6K)1 ^<^3} PN 




if QI0I EH £K*3I2K 




Oil 01 EH ^<i^l0IIAH ^<^@ AilI S^E^ ^1 XH Dl« <MsS XH^of^ $§9 Jjs^ o,a^ 








XH^EI D\X\ CH^ ^§ OIHf^ D\Xi CH« <M^^ ^^3^ ^S 01IiPI2f, 








OluFE! ^IH 01^ AJ^M CHoffe ^^<iO|2f, 








tH IIH Oil USS ^IX-l CH^ <ys01IA1 £J\ CH6H^i <^i^S XHX(^^)ofe ^^U|£f, 
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mm Bo\o\ L-\mxi as §^ ^zj 2.^,.?i§i ahss <m^§ qai e^i mF-^i s^moi &m ±^\x\ i§ ±<=>& ah 

i^t £*i^£J bH*£S DH^EIfe SC* .D\ 2[§0l! Settlor 31 o r £r ^ U>|£| Jr<L^£K ' ' ' 

'^1 XHI 3H g^e!" ^3 <M^g A r g5 r 01 §21 ^§6^ xH^ ^3EJI2f bl^ sg:?|B 5^01 0l^0i£i >!S ^S^S 

5hfe 3E^t C[§§^ AI^SSI b\^D\ Lim 3^ XHy01[Al°| QH 2E &g JO Sfl. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 
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□ BLACK BORDERS 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
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